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shown in Fig. 25, copied from Plate XX, Vol. 2, Annals of the A Observatory of the Smithsonian Institution (Abbot and Fowle).
The absorptions of earth radiation by water vapor, carbon dioxide, and ozone are shown in Fig. 26. The outer or enveloping curve, a copy of Fig. 25, gives the intensity distribution of radiation from a black body at the temperature 287.2° Abs. The area of this curve below the irregular full line, at least up to 20ju, and, presumably, through much, if not all, the region of longer wave lengths, shows the absorption of earth radiation by a column of 3 grams of water vapor per square centimeter cross-section, as measured in the laboratory by Fowle.*• The amount of water vapor assumed, 3 grams per square centimeter' cross-section of the column, is a little more than the average amount in the atmosphere as a whole. The areas below the two broken curves show the absorption by carbon dioxide above sea level, as computed from the experimental data of Schaefer,2 and Rubens and Aschkinass.3 Finally, the area below the dotted line gives some idea of the absorption of earth radiation by ozone, crudely but conservatively estimated from the observations of Angstrom4 and experiments of Ladenburg and Lehmann.5 The amount of absorption by ozone is uncertain for several reasons: (a) Laboratory measurements have not been extended beyond 12/*. (&) In the case of those that have gone farthest in the ultrarcd the amount of ozone in the absorbing column is not stated, (c) The quantity of ozone in the atmosphere, the equivalent, on the average, of ti layer 3 mm. thick,6 at normal temperature and pressure, appears to vary widely,7 being greatest, it seems, when the barometer is low, during winter and spring, and in high latitudes; and least when the barometer is high, during summer and autumn, and in low latitudes.
It appears, then, as shown by Fig. 26, that the absorption of nidiutioii directly from the earth by water vapor is quite imperfect even when tho surface is at sea level; that carbon dioxide does not appreciably affect; the amount of this absorption in the region of its bunds, that, bo in£5 already complete, or nearly so, owing to the presence of water vapor (consult Fig. 19 and its accompanying table for the probable distribution of carbon dioxide and water vapor); and that, since ozone absorption is very strong where that of water vapor is weakest and imperfect uricl earth radiation at its maximum, the presence of this gas in the atmosphero has a distinct heat-conserving or warming effect.
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